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10/707,774 Claim Amendments, 

1 . (Currently amended) A MOSFET and a gate drive circuit adapted for very fast 
turn off for reduced crossover power losses, comprising 
a first MOS F ET comprising a first MOSFET having a gate, a drain and a source 
for switching a toad current equal to idi 

at least a second MOSFET having a gale, a drain and a source for turning off the 

4 

first MOSFET: 

the source of the first MOSFET and the source of the at least a second MOSFET 
being connected together as a source connection; 

the gate of the first MOSFET and the drain of the at least a second MOSFET 

being connected together as a drain-gate connection; 

the gate of the first MOSFET being characterized by having a very low gate 

resistance; 

the on resistance of the at least a second MOSFET being characterized by 
having a very low channel resistance; 

the source connection being characterized by having a very low impedance; and 
the drain-gate connection being characterized by having a very low Impedance, 
so that 

when the at least a second MOSFET is turned on. a gate cunrent ig will flow from 
the gate of the first MOSFET to the source of the first MOSFET through the at 
least a second MOSFET, 

and the gate current u is larger than the load cun^ent id. 
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2. (Original) The MOSFET and gate drive circuit of claim 1 wherein the at least a 
second MOSFET is a large number of second MOSFETs; 

the source connection is a large number of source connections, and 
the drain-gate connection is a large number of drain-gate connections. 

3. (Original) The MOSFET and gate drive circuit of claim 2 wherein the large 
number of second MOSFETs are integrated into the first MOSFET die. 

4. (Original) The MOSFET and gate drive circuit of claim 2 wherein the first 
MOSFET comprises a first MOSFET die and the large number of second 
MOSFETs comprise a second MOSFET die. and the at least a second MOSFET 
die is immediately proximate to the first MOSFET die. 

5. (Original) The MOSFET and gate drive circuit of daim 4 wherein the second 
MOSFET die is mounted upon the first MOSFET die. 

6. (Original) The MOSFET and gate drive circuit of claim 2 wherein the large 
number of second MOSFETs are mounted upon the first MOSFET and 
connected thereto as a hybrid circuit. 

7. (Original) The MOSFET and gate drive circuit of claim 1 further comprising a 
local clamp circuit comprising a diode and a capacitor immediate proximate to 

the first MOSFET. 

8. (Original) The MOSFET and gate drive circuit of daim 1 further comprising a 

gate turn on drcuit comprising at least a third MOSFET connected to a source of 
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voltage and an inductor connected to the at least a third MOSFET and to the 
gate of the first MOSFET. 

9. (Original) The MOSFET and gate drive circuit of daim 8 where the source of 
voltage is the drain of the first MOSFET. 

10. (Original) The MOSFET and gate drive drcuit of claim 8 wherein the first 

MOSFET is one of a pair of MOSFETs in a push-pull drcuit and the source of 
voltage is the drain of a second MOSFET of the pair of MOSFETs. 

1 1 . (Original) The MOSFET and gate drive circuit of daim 9 further comprising a 

■ 

bilateral controlled rectifier connected between the drain of the first MOSFET and 
the drain of the second MOSFET of the pair of MOSFETs. 

12. (Currently amended) A method for turning off very quickly to reduce 
crossover power loss a first MOSFET that has a drain, a gate and a source and 
that is conducting a load cun^ent equal to id , the method comprising 
fabricating the first MOSFET so as to have a gate threshold cutoff voltage of Vm 
and a very low gate resistance, 

fabricating at least a second MOSFET having a drain, a gate and a source so 
that the on resistance of the at least a second MOSFET is very low: 
connecting the source of the first MOSFET to the source of the at least a second 
MOSFET with a source to source connection having a very low resistance; 
connecting the gate of the first MOSFET to the drain of the at least a secorKi 
MOSFET with a gate to drain connection having a very low resistance; 
such that the very low gate resistance [[\f]] in the first MOSFET plus the very low 



PAGE 4/7 ' RCVD AT 3117/2005 5:21:37 m [Eastern Standard Time] ' SVR:USPT0€FXRF*1/1 ' DKIS:8729306 ' CSID:8606931086 ' DURATION (mm-ss):014S 



Mar 17 05 05:39p 



FMMT 



8606S31686 



p « 5 



on resistance of the at least a second MOSFET plus the very low resistance of 
the source to source connection plus the very low resistance of the gate to drain 

connection is less than the ratio of Vth to Id, 
turning on the at least a second WIOSFET so that 

a current ig will flow from the gate of the first MOSFET to the source of the first 
MOSFET through the at least a second MOSFET. and 
and the gate current ig is larger than the load current id. 

1 3. (Currently amended) A method for sequentially turning off a M OSFET and 

a gate drive circuit adapted for sequential turn off for reduced crossover power 
losses, the gate drive circuit comprising 

a first MOSFET comprising a first MOSFET having a gate, a drain and a source; 

a second MOSFET having a gate, a drain and a source, 

the source of the first MOSFET being connected to the source of the second 

MOSFET 

the drain of the first MOSFET being connected to the drain of the second 
MOSFET; 

so that the first MOSFET and the second MOSFET are in parallel and together 
switch a load cun^ent equal to id; 

the first MOSFET being larger than the second MOSFET, 

at least a third MOSFET having a gate, a drain and a source for turning off the 

first MOSFET; 

the gate of the first MOSFET and the drain of the at least a third MOSFET being 
connected together; 
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the source of the first MOSFET and the source of the at least a third MOSFET 
being connected together; 

at least a fourth MOSFET having a gate, a drain and a source for turning off the 
second MOSFET; 

the gate of the second MOSFET and the drain of the at least a fourth MOSFET 
being connected together; 

the source of the second MOSFET and the source of the at least a fourth 
MOSFET being connected together, 

the gate of the first MOSFET being characterized by having a very low gate 
resistance; 

the on resistance of the at least a third MOSFET being characterized by having a 
very low channel resistance; 

the gate of the second MOSFET being characterized by having a very low gate 
resistance; 

the on resistance of the at least a fourth MOSFET being characterized by having 
a very low channel resistance; 

oo that 

^he method for seouentiallv turning off a MOSFET and a gate drive circuit 
cQmprisino 

first turning on t he third MOSFET may first bo turned on so as to turn off the first 
MOSFET while the second MOSFET remains conducting to limit the rise of the 
voltage on the common drain connection of the first MOSFET and the second 

MOSFET so that the gate voltage of the first MOSFET is reduced to a tew 
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wnitijp n,\th no Bifi | nifioQnt Mil l or curr e nt voltage that is below the cutoff threshold 
gate voltage of the first MOSFET: and 

then, \when the gate voltage of the first MOSFET is reduced to a volta oe that is 
below the cutoff threshold voltage of the first MOSFET. tumino on t he fourth 
MOSFET may later bo turn e d on so as to turn off the second MOSFET and 
Interrupt the load current. 
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